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SOURCE EMISSIONS SURVEY
CITGO PETROLEUM CORP.
FCCU WESP STACK

LEMONT, ILLINOIS
FILE NUMBER 10-274B

INTRODUCTION

METCO Environmental, P.O. Box 598, Addison, Texas, conducted a source
emissions survey of CITGO Petroleum Corp., located in Lemont, lllinois, on

June 29 through July 1, 2010. The purpose of these tests was to determine the
concentrations of particulate matter being emitted to the atmosphere via the FCCU
WESP Stack. The testing was performed while the unit was operating at an average
coke burn rate of 61,324 Ibs/hr.

The sampling was performed by the following METCO personnel: John Cutaia — Project
Supervisor, Kyle Gilbert, Will Starkey, Sam Morris, and Landon Bippert.

The sampling followed the procedures set forth in the Code of Federal Regulations,
Title 40, Chapter |, Part 60, Appendix A, Methods 1, 2, 3B, 4, and 5B.
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SUMMARY OF RESULTS

FCCU WESP Stack
“Front-Half’
Run Non-Sulfuric Acid Particulate Matter
Number (ar/dscf*) (Ibs/hr)  (Ib/mlb of coke burn)
1A 0.0415 90.19 1.46
1B 0.0525 106.19 1.72
2A 0.0320 68.48 1.48
2B 0.0436 90.41 1.12
3A 0.0191 40.83 0.67
3B 0.0190 38.78 0.64
Average 0.0345, 72'3.1&4% 1.18
Allowable

Emission Rate - - <1.0

*20.92" W, 68 0F (Toomm by, 20°C)
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SUMMARY OF RESULTS
FCCU WESP Stack
“Method 5B/202"
Run Number 1A 2A 3A
Date 06/30/10 07/01/10 07/01/10
Time 1908-2034 | 1208-1346 | 1500-1636
Stack Flow Rate — ACFM 374,617 374,859 374,164
Stack Flow Rate — DSCFM* 253,287 249,596 249,542
% Water Vapor - % Vol. 21.71 23.73 23.57
% CO; - % Vol. 14.3 14.4 14.5
% O, - % Vol. 4.2 3.6 3.7
Excess Air @ Sampling Point - % 241 19.9 20.6
Stack Temperature - °F 148 147 147
Stack Pressure — “Hg 29.64 29.92 29.90
Percent Isokinetic 102.2 99.3 97.9
Volume Dry Gas Sampled — DSCF* 34.284 32.804 32.342
Coke Burned — mlb 61.870 61.222 60.881
Particulates
Probe, Cyclone & Filter Catch
grains/dscf* 0.0415 0.0320 0.0191
grains/cf @ Stack Conditions 0.0280 0.212 0.127
Ibs/hr 90.19 68.48 40.83
Ib/mib coke burned 1.46 1.12 0.67

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)
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SUMMARY OF RESULTS
FCCU WESP Stack
“Method 5B/OTM-28"
Run Number 1B 2B 3B
Date 06/30/10 07/01/10 07/01/10
Time 1908-2034 | 1208-1346 | 1500-1636
Stack Flow Rate — ACFM 361,609 362,854 360,197
Stack Flow Rate — DSCFM* 235,905 242,089 238,409
% Water Vapor - % Vol. 24 .32 23.45 23.89
% CO, - % Vol. 14.3 14.4 14.5
% O, - % Vol. 4.2 3.6 37
Excess Air @ Sampling Point - % 241 19.9 20.6
Stack Temperature - °F 149 148 149
Stack Pressure — “Hg 29.64 29.92 29.90
Percent Isokinetic 98.8 96.6 95.9
Volume Dry Gas Sampled - DSCF* 30.843 30.956 30.261
Coke Burned — mlb 61.870 61.222 60.881
Particulates
Probe, Cyclone & Filter Catch
grains/dscf* 0.0525 0.0436 0.0190
grains/cf @ Stack Conditions 0.0341 0.0290 0.0125
lbs/hr 106.19 90.41 38.78
Ib/mib coke burned 1.72 1.48 0.64

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)
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DISCUSSION OF RESULTS

Duplicate sampling trains were performed for each of the three runs for a total of six

tests.

The six tests for non-sulfuric acid particulate matter appeared to be valid
representations of the actual emissions during the tests. All leak checks performed on
the sampling train and the pitot tubes showed no leaks before or after each test. The
indicative parameters calculated from the field data were in close agreement. The
moisture percentages for the tests were within 7.4 percent of the mean value. The
measured flow rates (Qs) for the tests were within 3.6 percent of the mean value. The
rates of sampling for the tests were within the specified limits (90 to 110 percent

isokinetic). The greatest deviation from 100 percent isokinetic was 4.1 percent.

The calculated emissions (pounds per hour) of particulate matter for the six tests showed a

range of -46.5 percent to +46.5 percent variation from the mean value.
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DESCRIPTION OF PROCESS

The FCC Flue Gas system takes Regenerator Flue Gas and reduces the CO, NO,
S0,, and catalyst fines so that the Flue Gas that is discharged meets the federally
mandated standards. The Wet Gas Scrubber consists of a circulating caustic solution
to remove SO, and catalyst fines, a Wet Electrostatic Precipitator to further remove
residual catalyst fines and SOs, and a stack to achieve a required discharge height and

for continuous emission monitoring.
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DESCRIPTION OF SAMPLING LOCATION

The sampling location on the FCCU WESP Stack is 169 feet 8 inches above the
ground. The sampling ports are located 79 feet (5.64 stack diameters) downstream
from a constriction in the stack and 42 feet (3.00 stack diameters) upstream from the

outlet of the stack.
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SAMPLING LOCATION

FCCU WESP Stack

79’

169°8"

Not to Scale
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling followed the procedures set forth in the Code of Federal Regulations,
Title 40, Chapter |, Part 60, Appendix A, Methods 1, 2, 3B, 4, and 5B.

A preliminary velocity traverse was made at each of the four ports on the stack, in
order to determine the uniformity and magnitude of the flow prior to testing. All traverse
points were checked for cyclonic flow and the average angle of flow was equal to 2.5
degrees. Alternate procedures would be required if the angle of flow was greater than
20 degrees. Six traverse points were sampled from each of the four ports for a total of

twenty-four traverse points.

The sampling trains were leak checked at the nozzle before each test, and again after
each test at the highest vacuum reading recorded during the test. This was done to

predetermine the possibility of a diluted sample.

The pitot tube lines were checked for leaks before and after each test under both a
vacuum and a pressure. The lines were also checked for clearance and the

manometer was zeroed before each test.

An integrated orsat sample was collected and analyzed according to EPA Method 3B

during each test.

Non-Sulfuric Acid Particulate Matter

Six samples for non-sulfuric acid particulate matter were collected. The samples were

taken according to EPA Methods 1, 2, 3B, 4, and 5B. For each run, samples of two and
one-half minute duration were taken isokinetically at each of the twelve traverse points

for a total sampling time of 60 minutes. Reagent blanks were submitted.
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The " front-half " of the sampling train contained the following components:

Stainless Steel Nozzle
Heated Glass Probe @ 320°F + 25°F
Heated Glass Fiber Filter and Glass Support @ 320°F + 25°F

The " back-half " of the “A” sampling train contained the following components:

Impinger
Number Contents Amount Parameter Collected
1 Deionized Water 200 ml Moisture
2 Deionized Water 200 mi Moisture
3 Empty e Moisture
4 Silica Gel 200g Moisture

The " back-half " of the “B” sampling train contained the following components:

Condenser Coil

Condensate Trap

Impinger 1 - Modified Design, Empty

Teflon Fiber Filter and Teflon Support @ < 85°F
Impinger 3 - Modified Design, 100 ml Deionized Water
Impinger 4 - Modified Design, Silica Gel

Particulate matter emissions were calculated from gravimetric analysis using only the

"front-half " collections of the sampling train.
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DESCRIPTION OF TESTS

Personnel from METCO Environmental arrived at the plant at 6:30 p.m. on Tuesday,
June 29, 2010. After meeting with plant personnel and attending a brief safety
orientation, the equipment was moved onto the FCCU WESP Stack. The equipment

was secured and all work was completed at 9:15 p.m.

On Wednesday, June 30, work began at 7:00 a.m. The preliminary data was collected.
The first set of tests for non-sulfuric acid particulate matter began at 7:08 p.m. and was
completed at 8:34 p.m. The samples were recovered. The equipment was secured for

the night and all work was completed at 9:00 p.m.

On Thursday, July 1, work began at 8:00 a.m. The preliminary data was collected. The
second set of tests for non-sulfuric acid particulate matter began at 12:08 p.m. Testing

continued until completion of the third set of tests at 4:36 p.m.

The samples were recovered and the equipment was moved off of the stack and loaded
into the sampling van. The samples were recovered and transported to METCO

Environmental's laboratory in Dallas, Texas, for analysis and evaluation.

Field operations at CITGO Petroleum Corp., FCCU WESP Stack, located in Lemont,
llinois, were completed at 6:00 p.m. on Thursday, July 1, 2010.
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APPENDIX A

Location of Sampling Points

FCCU WESP Stack

The sampling ports are located 79 feet (5.64 stack diameters) downstream from a
constriction in the stack and 42 feet (3.00 stack diameters) upstream from the outlet of

the stack. The locations of the sampling points were calculated as follows:

Port and Wall Thickness

Inside Stack Diameter

Point Percent of Diameter
Number* From Wall
1 21
2 6.7
3 11.8
4 17.7
5 25.0
6 35.6

* Calculated as one-half of a twelve point traverse

10-274B A-1

13 3/4 inches
168 inches

Distance
From Wall

312"
111/4"
19 13/16 "
203/4"
42"

59 13/16 "
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APPENDIX A

Location of Sampling Points
FCCU WESP Stack
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NOMENCLATURE FOR PARTICULATE CALCULATIONS

English Metric
Symbol Units Units
As in.2 m?
Can gr/dscf* g/dscm*
Cao gr/dscf* g/dscm*
gr/CF
@ stack
Cat conditions g/m®
gr/CF
@ stack
Cau conditions g/m®
Caw Ibs/hr kg/hr
Cax Ibs/hr kg/hr
Cp
Dn in. m
%EA

g 32.174 ft/sec?
%l

%M

My

*29.92 “ Hg, 68° F (760 mm Hg, 20° C)

B-2

Description
Stack Area

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter
Particulate - total

Pitot Tube Calibration Factor
Sampling Nozzle Diameter

Percent Excess Air at sampling point
Acceleration of Gravity

Percent Isokinetic

Percent Moisture in the stack gas by
volume

Mole fraction of dry gas

10-274B




ANTNEICO

LM-2010-031092

ENVIRONMENTAL

Mwater
mt
MW

MWair

MWy

Po

Ps

AP
Pstd

Qa

Qs

Tm

English Metric
Units Units
mg mg
18 Ib/Ib-mole
mg mg

Ib/Ib-mole g/g-mole

28.96 Ib/
Ib-mole

Ib/Ib-mole g/g-mole

"Hg mm Hg
Absolute

"H,O mm H,O0

"Hg mm Hg
Absolute

"H,O mm H,O

29.92"Hg 760 mm Hg

ACFM m3/hr
DSCFM* dscm/hr*
21.83 "Hg-

ft*/lb-mole°R

oF oC

*29.92 “ Hg, 68° F (760 mm Hg, 20° C)

B-3

Description

Particulate - probe, cyclone, and filter

Molecular Weight of water
Particulate - total
Molecular Weight of stack gas

Molecular Weight of air

Molecular Weight of dry stack gas

Barometric Pressure

Orifice Pressure drop

Stack Pressure

Velocity Head of stack gas
Standard Barometric Pressure

Stack Gas Vqlume at actual stack
conditions

Stack Gas Volume at 29.92 "Hg,
528°R, dry

Universal Gas Constant

Average Gas Meter Temperature

10-274B
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English Metric
Symbol Units Units Description
Tt min min Net time of test
Ts °F °C Stack Temperature
Tsta 528°R 293°K Standard Temperature
Vi ft3 m? Volume of dry gas sampled @ meter
conditions
VMgiy dscf* dscm* Volume of dry gas sampled @ standard
conditions
Vs fpom m/sec ' Stack velocity @ stack conditions
Vi “ml ml Total water collected in impingers and
silica gel
VWgas scf* scm* Volume of water vapor collected @
standard conditions
Pair 0.0752 Ibs/ft® Density of Air
Pwater 1 g/ml Density of Water
Pman 62.32 Ibs/t Density of Manometer Oil

Standard Conditions: 29.92 "Hg, 68°F (760 mm Hg, 20°C)

* “ o] o
29.92 “ Hg, 68° F (760 mm Hg, 20°C) B-4 10-274B
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EXAMPLE CALCULATIONS

1. Volume of dry gas sampled at standard conditions. *
Pn |
+
CTw ) |PT 136
-Tm + 460 Pstd

Vmsww =Vm (

P, + Pm

- 13.6 |-
sw=17.65Vm | ——=-= | =dscf
VMst T+ 460

Vmsy = dscf x 0.028317 =dscm

2. Volume of water vapor collected at standard conditions. *

Vi = (Vi =9MS SO = 9MS HzS) Pugier R T st
9 P std M water 4536

VWgas = 0.0472 (V,, - gms SO, - gms H,S) = scf

VW gas = SCf X 0.028317 = scm
3. Percent moisture in stack gas.

oM = Wes  100=9
Vmsta ¥ VWgas

*29.92 “ Hg, 68° F (760 mm Hg, 20°C) B-5

10-274B
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. Mole fraction of dry gas.

_100-%M
100

d

. Average molecular weight of dry stack gas.

44 32 28 28
MW, = [%COZ X m]+|:%oz X 755:!+[%N2 X ;’6—0—]{%00 X 755] = Ib/lb - mole

= g/g - mole

. Molecular weight of stack gas.

MW=MdeMd+18(1-Md)=-L=g/g-moIe
Ib - mole

. Percent excess air at sampling point.

100 [%0, - (0.5 %CO)]
0.265 (%N.) - [%0; - (0.5 %CO)]

%EA =

. Stack Pressure.

Stack Pressure” H,0O
13.6

P.=P,+ ="Hg Absolute

P,="Hg Abs. x 25.4=mm Hg

10-274B
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9. Stack velocity at stack conditions.

2g X pman X Pstd X MWair X (Ts + 460)
12X 0, X Ps XMW X T gy

172
Vs=C,60 [ ] x /AP average

(Ts+460)

«/ZPavera e=fom
PstW] ge=ip

V,=5,123.8 c,,{

Vs=fpm x 0.00508 = m/sec

10. Dry stack gas volume at standard conditions. *

1 Tsid Ps
=—— VX As X Mg X X
Qs 144 /XA Mq T.+460 P,

=0-123stAsXMdXPs
T.+460

Q. =DSCFM

Q,=DSCFM x 1.6990 = dscm/hr

11. Actual stack gas volume at stack conditions.
Q=YX A= acFm
144

Q,=ACFM x1.6990 = m®/hr

*29.92 “ Hg, 68° F (760 mm Hg, 20°C) B-7

10-274B
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12. Percent Isokinetic.

_Vmss X (Ts+460) X Pyy X 100 x 144 in®/ ft?

%l mXD32
)

4

MdXTstdesthXVs(

o] = 1039 X Vmgy X (T s + 460)
4l =
Mo XPsXT:XVsXD3

13. Particulate — probe, cyclone, and filter.

Cop= 1y 19"
Vmse 64.8mg

C.,=0.0154 x - = gr/dscf *
VMsta

C., = gr/dscf x 2.290 = g/dscm*

14. Particulate total.

C..=0.0154 x M = gr/dscf *
VMmsta

C., = gr/dscf x 2.290 = g/dscm *

*29.92 “ Hg, 68° F (760 mm Hg, 20°C) B-8

10-274B
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15. Particulate — probe, cyclone, and filter at stack conditions.

_ Ps (Tstd)
Cat" Can X __Pstd X (Ts + 460) X Md

_17.65XCan XPs XMy _
Ca= T.+460 =gr/CF

Ca.=gr/CF x 2.290 =g/m®

16. Particulate — total, at stack conditions.

c _17.65xCy XPs XMy _
™ T.+460 N

gr/CF

Ca,=gr/CF x 2.290 = g/m®

*29.92 “Hg, 68° F (760 mm Hg, 20°C) B-9

10-274B




LM-2010-031099

ANEIRSR

17. Particulate — probe, cyclone, and filter.

60 min X 11b
1hr 7000 gr

Caw =Can X Qs X

Caw=0.00857 X C., X Q, = Ibs/hr

C.w=1bs/hr x 0.4536 = kg/hr

18. Particulate — total.

Cax=0.00857 x C,, x Q,=Ibs/hr

C.x=Ibs/hr x 0.4536 = kg/hr

*29.92 “ Hg, 68° F (760 mm Hg, 20°C) B-10

10-274B
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SOURCE EMISSION SURVEY
JOBNUMBER: 10-274
JOB NAME: CITGO
LOCATION: LEMONT, IL
UNIT TESTED: FCCU WESP STACK (5B/202)
SOURCE EMISSION CALCULATIONS
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
DATE 06/30/10 07/01/10]  07/01/10
BEGIN TIME 1908 1208 1500
END TIME 2034 1346 1636
P(b) BAROMETRIC PRESSURE "Hg Abs. 29.66 29.94 29.92
(mm Hg) (753.00) (760.00) (760.00)
(m) ORIFICE PRESSURE DROP "H20 0.980 0.982 0.979
(mm H20) (24.900) (24.900) (24.900)
DGM CALIBRATION FACTOR 1.012 1.012 1.012
(m) VOLUME DRY GAS SAMPLED ft.A3 35.344 33.751 33.542
@ METER CONDITIONS (m"3) (1.001) (0.956) (0.950)
LEAK CHECK VOLUME ft.A3 0.000 0.000 0.000
I]T(m) AVERAGE GAS METER DEG.F 81 85 89
TEMPERATURE (DEG.C) (27) (29) (32)
“\/(m[std])* VOLUME DRY GAS SAMPLED DSCF 34.284 32.804 32.342
@ STANDARD CONDITIONS* (DSCM) (0.971) (0.929) (0.916)
vw) TOTAL WATER COLLECTED, mi 2014 216.3 211.3
IMPINGERS & SILICA GEL
I\V(wigas]) VOLUME WATER VAPOR SCF 9.506 10.209 9.973
COLLECTED @ STANDARD (SCM) (0.269) (0.289) (0.282)
CONDITIONS*
%M MOISTURE IN STACK GAS % 21.71 23.73 23.57
BY VOLUME
Imd MOL FRACTION OF DRY GAS 0.7829 0.7627 0.7643
Tt NET TIME OF TEST 'MINUTES 60 60 60
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
B-11 10-274B
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SOURCE EMISSION CALCULATIONS
JOB NUMBER: 10-274
JOB NAME: CITGO
LOCATION: LEMONT, IL
UNIT TESTED: FCCU WESP STACK (5B/202)
RUN NUMBER
5YMBOL DESCRIPTION UNITS 1 2 3
202 % 14.3 14.4 14.5
D2 % 4.2 3.6 3.7
CO % 0.0 0.0 0.0
N2 % 81.5 82.0 81.8
PEA EXCESS AIR @ SAMPLING % 241 19.9 20.6
POINT
Mwd MOLECULAR WEIGHT OF LB/LB-MOLE 30.46 30.45 30.47
DRY STACK GAS (g/g-MOLE) (30.46) (30.45) (30.47)
MW MOLECULAR WEIGHT OF LB/LB-MOLE 27.75 27.49 27.53
STACK GAS (g/g-MOLE) (27.75) (27.49) (27.53)
Cp PITOT TUBE CALIBRATION 0.810 0.810 0.810
DELTAP VELOCITY HEAD OF STACK "H20 0.466 0.466 0.466
GAS (mm H20) (11.800) (11.800) (11.800)
DELTA P ~(1/2) "H20 0.682 0.683 0.682
S STACK TEMPERATURE DEG. F 148 147 147
(DEG. C) (64) (64) (64)
s STACK PRESSURE "Hg Abs. 29.64 29.92 29.90
(mm Hg) (753.00) (760.00) (759.00)
"H20 -0.32 -0.32 -0.34
S STACK VELOCITY @ STACK FPM 2,434 2,435 2,431
CONDITIONS (m/SEC.) (12) (12) (12)
s STACK AREA (SQ.INCHES) 22,167 22,167 22,167
(SQ.METERS) (14) (14) (14)
S DRY STACK GAS VOLUME @ DSCFM 253,287 249,596 249,542
STANDARD CONDITIONS* (DSCM/HR) (430,335) (424,008) (423,972)
WET STACK GAS VOLUME @ WSCFH 19,411,445 | 19,635,169 | 19,589,847
STANDARD CONDITIONS*
lQa ACTUAL STACK GAS VOLUME ACFM 374,617 374,859 374,164
@ STACK CONDITIONS (m”3/HR) (636,474) (636,885) (635,705)
{Dn SAMPLING NOZZLE DIAM. IN. 0.250 0.250 0.250
(m) (0.006) (0.006) (0.006)
%ol PERCENT ISOKINETIC % 102.2 99.3 97.9
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
B-12 10-274B
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SOURCE EMISSION CALCULATIONS

JOB NUMBER: 10-274
JOB NAME: CITGO
LOCATION: LEMONT, IL
UNIT TESTED: FCCU WESP STACK (5B/202)

RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
Mf FILT. PARTICULATE - PROBE, mg 92.5 68.2 40.1
CYCLONE AND FILTER
Mt COND. PARTICULATE - TOTAL _ mg —
Can FILT. PARTICULATE - PROBE, gr/DSCF* 0.0415 0.0320 0.0191
CYCLONE AND FILTER (g/DSCM) (0.0951) (0.0733) (0.0437)
Cao COND. PARTICULATE - TOTAL  gr/DSCF* — —
(g/DSCM)
Cat FILT. PARTIC.-PROBE, CYCLONE  griCF 0.0280 0.0212 0.0127
AND FILTER @ STACK COND. (g/m3) (0.0641) (0.0485) (0.0291)
Cau COND. PARTICULATE - TOTAL @ gr/CF — —
STACK CONDITIONS (g/m3) —
Caw FILT. PARTICULATE - PROBE, LBS/HR ' 90.19 68.48 40.83
CYCLONE AND FILTER (Kg/HR) (40.91) (31.06) (18.52)
Cax COND. PARTICULATE - TOTAL  LBS/HR — —
(Kg/HR) — — —

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

10-274 B-13




A MEICO

LM-2010-031103

ENVIRONMENTAL

SOURCE EMISSION SURVEY
JOB NUMBER: 10-274
JOB NAME: CITGO
LOCATION: LEMONT, IL
UNIT TESTED: FCCU WESP STACK (5B/OTM 28)
SOURCE EMISSION CALCULATIONS
: RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
ATE 06/30/10 07/01/10]  07/01/10
EGIN TIME 1908 1208 1500
ND TIME 2034 1346 1636
(b) BAROMETRIC PRESSURE "Hg Abs. 29.66 29.94 29.92
(mm Hg) (753.00) (760.00) (760.00)
(m) ORIFICE PRESSURE DROP "H20 0.881 0.905 0.892
(mm H20) (22.400) (23.000) (22.700)
| DGM CALIBRATION FACTOR 1.000 1.000 1.000
v(m) VOLUME DRY GAS SAMPLED ft.A3 31.863 31.914 31.276
@ METER CONDITIONS (m*3) (0.902) (0.904) (0.886)
LEAK CHECK VOLUME ft.A3 0.000 0.000 0.000
T(m) AVERAGE GAS METER DEG.F 82 86 87
TEMPERATURE (DEG.C) (28) (30) (31)
\V/(m[std])* VOLUME DRY GAS SAMPLED DSCF 30.843 30.956 30.261
@ STANDARD CONDITIONS* (DSCM) (0.873) (0.877) (0.857)
V(w) TOTAL WATER COLLECTED, ml 2100 200.9 201.2
IMPINGERS & SILICA GEL
V(w[gas]) VOLUME WATER VAPOR SCF 9.912 9.482 9.497
COLLECTED @ STANDARD (SCM) (0.281) (0.269) (0.269)
CONDITIONS*
%M MOISTURE IN STACK GAS % 24.32 23.45 23.89
BY VOLUME
Md MOL FRACTION OF DRY GAS 0.7568 0.7655 0.7611
Tt NET TIME OF TEST MINUTES 60 60 60
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
B-14 10-274B




LM-2010-031104

TR

SOURCE EMISSION CALCULATIONS
JOB NUMBER:  10-274
JOBNAME: CITGO
LOCATION: LEMONT, IL
UNIT TESTED: FCCU WESP STACK (5B/OTM 28)
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
02 % 14.3 14.4 14.5
D2 % 4.2 36 3.7
CO % 0.0 0.0 0.0
N2 % 81.5 82.0 81.8
EA EXCESS AIR @ SAMPLING % 24.1 19.9 20.6
POINT
wd MOLECULAR WEIGHT OF LB/LB-MOLE 30.46 30.45 30.47
DRY STACK GAS (g/g-MOLE) (30.46) (30.45) (30.47)
W MOLECULAR WEIGHT OF LB/LB-MOLE 27.43 27.53 27.49
STACK GAS (g/g-MOLE) (27.43) (27.53) (27.49)
p PITOT TUBE CALIBRATION 0.820 0.820 0.820
ELTAP VELOCITY HEAD OF STACK "H20 0.420 0.431 0.423
GAS (mm H20) (10.700) (10.900) (10.700)
ELTA P A(1/2) "H20 0.646 0.653 0.647
s STACK TEMPERATURE DEG. F 149 148 149
(DEG. C) (65) (64) (65)
s STACK PRESSURE "Hg Abs. 29.64 29.92 29.90
(mm Hg) (753.00) (760.00) (759.00)
"H20 -0.32 -0.32 -0.34
ivs STACK VELOCITY @ STACK FPM 2,349 2,357 2,340
CONDITIONS (m/SEC.) (12) (12) (12)
As STACK AREA (SQ.INCHES) 22,167 22,167 22,167
(SQ.METERS) (14) (14) (14)
las DRY STACK GAS VOLUME @ DSCFM 235,905 242,089 238,409
STANDARD CONDITIONS* (DSCM/HR) (400,803)|  (411,309)]  (405,057)
WET STACK GAS VOLUME @ WSCFH 18,702,828 | 18,974,971 | 18,794,561
STANDARD CONDITIONS*
Qa ACTUAL STACK GAS VOLUME ~ ACFM 361,609 362,854 360,197
@ STACK CONDITIONS (m"3/HR) (614,374)]  (616,489)|  (611,975)
Dn SAMPLING NOZZLE DIAM. IN. 0.250 0.250 0.250
(m) (0.006) (0.006) (0.006)
% PERCENT ISOKINETIC % 98.8 96.6 95.9
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
B-15 10-274B
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ANERS

SOURCE EMISSION CALCULATIONS

JOB NUMBER: 10-274
JOB NAME: CITGO
LOCATION: LEMONT, IL
UNIT TESTED: FCCU WESP STACK (5B/OTM 28)

RUN NUMBER
SYMBOL DESCRIPTION UNITS 7 2 3
VIf FILT. PARTICULATE - PROBE,  mg 105.2 87.6 37.3
CYCLONE AND FILTER
Vit COND. PARTICULATE - TOTAL  mg — —
Can FILT. PARTICULATE - PROBE,  gr/DSCF* 0.0525 0.0436 0.0190
CYCLONE AND FILTER (g/DSCM) (0.1203) (0.0998)]  (0.0435)
20 COND. PARTICULATE - TOTAL  gr/DSCF* — —
(g/DSCM) — — —
at FILT. PARTIC.-PROBE, CYCLONE  gr/CF 0.0341 0.0290 0.0125
AND FILTER @ STACK COND.  (g/m3) (0.0781) (0.0664)]  (0.0286)|
au COND. PARTICULATE - TOTAL@  gr/CF — —
STACK CONDITIONS (g/m3) - — —
aw FILT. PARTICULATE - PROBE,  LBS/HR 106.19 90.41 38.78
CYCLONE AND FILTER (Kg/HR) (48.17) (41.01) (17.59)
lcax COND.PARTICULATE - TOTAL  LBS/HR —
(Kg/HR) — —

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

B-16 10-274B
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LM-2010-031106

MEICO

ENVIRONMENTAL

Equipment
Pitot Tube #T4-E-6

Pitot Tube #T4-E-8

Probe Tip #10-274-|
Probe Tip #10-274-

Dry Gas Meter #49-5

Stack Unit Orifice #49-5

Digital Temperature
Indicator #49-5

Dry Gas Meter #172-4

Stack Unit Orifice # T2-4

Digital Temperature
Indicator # T2-4

Barometer #49-2

10-274B

APPENDIX C

Calibration Data

Calibration Factor

0.810
0.820

0.250
0.250

1.012

1.000

C1

Calibration Date

06/11/10
07/07/10

06/30/10
06/30/10

05/25/10
06/02/10
05/25/10
04/19/10
01/05/10

04/19/10

05/24/10




LM-2010-031107

PMERO

ENVIRONMENTAL

i Pitot Tube Calibration
Date: _o[]0 Time: oo
Pitot No: T¢%4+-€- Ts:' oles
Pitot Dimensions: |2’ x >/’ Copsta: 0.990
Pitot Inspections
Pitot tips level and perpendicular . @I NO
Pitot tips free from obstruction % NO
Pitot tips damaged / @
Calibration
Motor fps Standard ’Standard . Cal. Cal.
Setting | mark | Start End Average Hig VHigh | Factor | Low | viow Factor
! 20 O-1® .10 9.3 0.5 ] 0.3%)] 0.¥%] 6uS | 0.3%7| O.%0%
14 30 o< Q.20 0. 947 1 0.30] 9-544] o.1.04 0-2‘[ 057 | 0.521
20 P Josk] 02| o wep | 054 0735| v 053] 0| 0.6t
28 0 lose] vs6]| on |oa5| 0| o.pot| v22] 000 v
5 ® lo30| 0% | osay |iz]1.095 | o.308] 120] Loas | 6.204
41 0 1o | a0 104 | len | 1265 | p.021 | 16D] 205 0.924
0 18 |40 | o Ligd  |za0 | 149 v.50% | 2.00] Jeus | 0,528
62 90 1.50 1 .90 L2342 | 2485 1.62% O] Z.55] 1597 | 0,82
2 |3 o] ose| ome |095] 0921 | 0.00n | 0.22] 00 | 0.1%
28* 50* 0-56| o050 0. I4%: | O35 0% | .24 0:82] DAOL| 0B
Average O¢HID .59
*not included in average
Co= Cpstd[ “~AP§‘9] Summary of Results:
VAP
Normal high side calibration factor __ 6 .30
Calibrator: Frumav\ variation + __{.3%p ‘[ variation - 0.2/,
Normal low side calibration factor 0.5
Office: D=\\og variation + __|.59°% __ variation - __ 1,34
QA/QC Check .
Completeness _ ¢ Legibility «’/Accuracy e Specifications i/Reasonableness /
Checked by: JCA:&-\
C-2 10-274B
Version 2

12 March 2008



LM-2010-031108

ENVIRONMETTAL

Pitot Tube Calibration

Date: __//7/2010 Time: __1000

Pitot No:  THER Ts: 70

Pitot Dimensions: 3/3 Costa: 0.990

Pitot Inspections

Pitot tips level and perpendicular . YES / NO

Pitot tips free from obstruction " YES / NO

Pitot tips damaged YES / NO
Motor fps CSatgz?:::in ’Standard . Cal. Cal.
Setting | mark | Start End Average High JHigh | Facior Low | Viow | Factor
! 2 [Qio |odo | 0316|045 | 0357 0803 |05 | 0235 | o308
" ¥ _loao lo2e 04941 029 0534 10 331 |0.29 0539 | 0.331
P 1% 1036 ]103¢ | oeon . 1052 o34 [0.534 |0.52 |02t |owsad
28 X o5k |ose [0795  |osi [6.900 |03 -los 0900 052
% ® _lore |00 | ogad  |1ao [Loes o aes 120 | 1065 |osos
L o Lo |houd |k llaes |03 [keo | 1oes lom
0 1% JHo (g0 | 1183 |aoo |14 |03 |20 |l4u |ose
62 © 1lso |80 | 13u2 460 | 1612 10324 13.¢0 | 1581 |o.324
28* 50 lpos, 0.5¢ | 0743 0.3l 10.900 15.323 |03l 090 | 0223
.8 " oste 1056 | 0943 0.%1 | 0900 o.833 0.3l | 0900 | 0833

Average

*not included in average

VAPsg

JaP

Calibrator: 42474 Agg[ és%@mlg
Office: __Dg”%

QA/QC Check

Cp = Cpstd

Completeness _‘/ Legibility \/ Accuracy s\/Speciﬁcations k/ Reasonableness °/

Checked by: /(},(«, C ) bsmb

C-3

Summary of Results:

Normal high side calibration factor _0.g230
variation + _ 0. 99 variation - | 4l
Normal low side calibration factor __ 0.9

1o variation - __|.24

variation +

10-274B

Version 2
12 March 2008



LM-2010-031109

NERR

Nozzle Set No.

Nozzle Calibration

Caliper ID: 'T:é

Date: é/ /}c / /b

Calibrator: cJ C

Office/lLocation: _ Dallas

1 2 3 4 5 6
Reading 1 _¢.25¢ 2250
Reading 2 _¢p.257 £.2506
Reading 3 _¢.25% 2.25° ‘
Reading 4 0.25% ¢, 245
Reading 5 _0.25% 0.250
Reading 6 , .24 2.250
Reading 7 _&.45% £.25¢
Reading 8 _£.25% 0252
Reading 9 _£.25° biz5°
Reading 10_¢.25C 0.257%
@23 (0FHL
Average _ &.2Z5v £.250
7 8 : 9 10 11 12
Reading 1
Reading 2
Reading 3
Reading 4
Reading 5 '
Reading 6
Reading 7
Reading 8
Reading 9
Reading 10
Average
QA/QC Check

Completeness _{ Legibility / Accuracy

Checked by:

/

Specifications -~ Reasonableness

10-274B

Version 2
1 January 2009



L

-2010-031110
=@}

Dry Gas Meter Calibration

Dry Gas Meter Number L/ﬁ's

Date: s- ZS" 14
AH
(“H>0) Cdq
0.50 J.oil -
1.00 Lois
1.50 a3 v
£ 2.00 Lot
3.00 Lot 7
4.00 Lov1
Average s
Variation:
No X

Adjustment R/e%fs
Calibrator:

Office: [Zé’ L‘%/ - /‘/J

QA/QC Check )
Completeness _ .~ Legibility »— Accuracy

Checked by: /= /@Q’

C-5

. Specifications _.— Reasonableness —

OS@/*‘»
« 44

-o',q‘? %

10-274B

Version 2
5 January 2009



LM-2010-031111

NERD

DRY GAS METER CALIBRATION

Meter Number: 1’/7—:

Wet Test Meter No : 3

Date:  S-25-/¥

~_ Pm
Po +
Wet Test Meter VMsa =17.65 X Vm 13.6

Pm
13.6
Tm+ 460

Po +
Dry Test Meter VMsw =17.65 xVm

"H,0 Py

Tm+ 460 .

Calibrator: K

XCr=___  sch

sct

30,70

"Hg

RunNo: _ (@ 0.5 id
Wet Test Meter C;: _Ao90

Wet Test Meter_

Dry Gas Meter

-Control Module Vacuum: 5 "Hg

Meter - Meter Tm
Time Reading ITn Pn Reading Inlet Outlet Pm
End %3 7543 boF 11 *H,0 4ol 781 TLofF (7o eS*H,0
Start 247 & 6t °F -2z ‘H,0 _31493%4% To°F &S°F  a.5'H,0
w1 7843V ck  W9F, 277H0,,  7318ck (3 “°F,  o5*H.0.,
cf” =V,
od = 1543 0. 13.6 00 = T(o3
Wet Test Meter VMsta =17.65 x 6C +460 X _k Cf' [ (o3 scf
. o : B
: ‘ 20 B — . P
_ 7398 AT 36 | 7474
Dry Gas Meter VMsu =17.65 x 03 Tae0 7 scf
, ) _
Calibration Factor (Cog)= ot TestMeter VM - 7. ¢03 _ o
Dry Gas Meter VMsw Y8

QA/QC Check
Completeness _+~_ Legibility _ "

Checked by: _/S— .

C-6

Accuracy _s~ Specifications _s—~ Reasonableness _ >~

10-274B

Version 1

5 January, 2009



LM-2010-031112

NERD

DRY GAS METER CALIBRATION

Meter Number: L{ﬁ' S ~ Wet Test Meter No : @
Date: S-245°1y ‘ Calibrator: AN
V Po + P
Wet Test Meter VM =1765 xVn '—T——":—fg@— XCr= scfi
Po + P
Dry Test Meter VM s« =17.65 xVm '_TT,T;%;E = scf
v : |
RunNo: | & [V "H,0 Pp: 02D "Hg
Wet Test Meter C;: ], 020 -Control Module Vacuum: Y "Hg
Wet Test Meter Dry Gas Meter
Meter -  Meter Tm
Time Reading In  Pm Reading  Inlet Outlet Pm
End g: 6 1957 ééoF. 37 “H,0 L{'afzjli‘i 7Y o ¢ oF /.7 “H,0
Start 995 0.9 CEOF -37 H,0 _Ywupt U F(TF o "H,0
. it 7952 cf E°F, 37°H0., ¢.728ck 10+ °F., /0 *H,0.,
cf” =V,
L3 -
o = 7083 300" 136 o ci= TAL
Wet Test Meter VMsuw =17.65 x (L 450 X o Cr LA scf
- N - . / *
. +—I—L_ /
= » 6.41% ?9{-2,0 13.6 = ' 7 5
Dry Gas Meter VMsa =17.65 x T . 7% scf
Wet Test Meter VMsuw ' | T.o47 -
Calibration Factor (Cqg) = Cyg = = oS

Dry Gas Meter VMstd 6.93%

QA/QC Check .
Completeness _+~ Legibility _ =~ Accuracy o~ Specifications __&~ Reasonableness _&"

Checked by: /Z-'

C-7 10-274B

Version 1
5 January, 2009



LM-2010-031113

INERD

DRY GAS METER CALIBRATION

Meter Number: Ll"}-f | - Wet Test Meter No : %
Date: _4-281v ' Calibrator: A Joi s
o Po + P
Wet Test Meter VMsa =17.65 XV ‘?:1%6% X Cr = scfi
Po + Po_
Dry Test Meter VMsu =17.65 xVm -—_i_—"ﬁ%a = sct
i/ B
Run No: __[ @/IS "H20 Po: _3p.20 "Hg
Wet Test Meter C;: /. ovp ‘Control Module Vacuum: S~ "Hg
Wet Test Meter - Dry Gas Meter
Meter - Meter Tm
Time Reading In  Pn Reading Inlet Outlet Pn
End %L losi bor 17 H0 85T ggop qoop (S H,0
Start %1% 0.000 &l oF “47 ‘H,0 Y93 7 opLFoF  jgH,0
M /oS cft 667F., 41T'H0., 0317 o 12 %R, < H,0.
cf* =v,, '
2 e (0 ]
.20 13.6 A e
std = 0, Lm = /i A
Wet Test Meter VMsu =17.65 x __/6.511 o 400 X { Cr: 0593  scf
o : 54 o
o , 3020 T 435 U p
std = R q = = 0‘, ‘{D‘,
Dry Gas Meter VMsu =17.65 x_/.3% 7 ¥ a60 / [ scf
G Wet Test Meter VM ' Jo . 5Us o
Calibration Factor (Cag) = . Cog= : = [ 613
@ a (Caa) Dry Gas Meter VMstd % ip, 9077 —L—""'—

QA/QC Check :
Completeness _«~_ Legibility _~" Accuracy + Specifications 1+~ Reasonableness ¥~

Checked by: /5

C-8 10-274B

Version 1
5 January, 2009



ENVIRONMENTAL

E LM—f6031114

DRY GAS METER CALIBRATION

Meter Number: L/if‘{ - Wet Test Meter No : ¥
Date: S-S/ ' Calibrator: L gl
S Po + Pm
Wet Test Meter VMsa =17.65 XVm 'T—'.leé% X Cr = scfi
Dry Test Meter VMsw =17.65 xVm Torac0 . sct

Run No: __| (& 1.0 "H,0 Py 3020 "Hg
Wet Test Meter C¢: /010 Control Module Vacuum: _<" "Hg

Wet Test Meter Dry Gas Meter

Meter - Meter Tm

Time Reading Tn  Pnm Reading Inlet Outlet Pm

End 47 10835 ghop  _gom0  BLIT 90 T LuH,0
Start %31 ¢wwo 66 °F -S.2'H,0 _ Y20.¥72 79 °F 1o°F  20°H,0
13 (0835 “cf  EEOF, -STH,0,, [u.e$1Fch 13 °F,,  ZP*H,0.,

cf® =V,
. 3 N2 o
= 19.95S 00 136 = 1886
WetTestMetervM W =17.65 x ol Ta60 X _[owo Ci; g scf
o : z0
. (Y2 Y- <
= . Dm - = 0\) }
Dry Gas Meter VMsw =17.65 x__/ 3 +480 10. 735 scf
, i . 0 ‘
Calibration Factor (Cog) = Wet Test Metgr VMstd Cag= lo. 8Li _ foY
Dry Gas Meter VMt 10735

QA/QC Check '
Completeness o Legibility _;~~ Accuracy « Specifications +~" Reasonableness ¥~

Checked by: /S

C-9 10-274B

Version 1
5 January, 2009



LM-2010-031115

NERR

DRY GAS METER CALIBRATION

Meter Number: _ 14-5 - Wet Test Meter No : 7
Date: 55725 /p Calibrator: o1

~ . Pm
Pe * 136
Wet Test Meter VMsia =17.65 XVm :

Tm+ 460 .

XCt= sch

P
13.6
Tm + 460

Ps +

Dry Test Meter VMsu =17.65 xVm scf

RunNo: [ 52 B3 "HzO
Wet Test Meter C;: /o0

Po: J0ZO "Hg

Control Module Vacuum: 5__"Hg

Wet Test Meter Dry Gas Meter
Meter © Meter Tm
Time Reading ITn  Pn Reading Inlet OQutlet Pmn

End 403 {(daiv ¢7 o -tA “H,0 WSIL%
Stat 349 osvoo L7 °F

i4 1340 ch

§0 °F 1L o
“tR “H,0 _43i371 ¢

7v “HO
61%F., -LATH,0., 3.6%31 ¢k

°F 71 °F %02 “H.O
‘75‘/0Fsvg z‘o@ﬂHQC)M}

cf® =V,

. 50 + ‘L‘q T
Wet Test Meter VMsw =17.65 x 13 VV, It ng‘: " 461(;36 X o092 Ci= 13433 oof

>0
Dry Gas Meter VMsw =17.65 x| 3. é@ﬁ — 30}3708‘ + 461(;3 S - _____—_“{’,}'73§ scf
Calibration Factor (Cyg) = Wet Test Meter VMs = 13,633 = 007/
- “" Dry GasMeter VMwa ~° 137> e

QA/QC Check i

Completeness __ =~ Legibility _ — Accuracy '-/Speciﬁc_ations < Reasonableness_~~

Checked»by: /Z- ,/ng

C-10

10-274B

Version 1
5 January, 2009
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NERR

DRY GAS METER CALIBRATION

Meter Number: L[q.S' "~ Wet Test Meter No :_ &
Date: 5-25-/p ’ Calibrator: K dg¢)
V : Pb + Pm6 .
Wet Test Meter VMas =17.65 xVan —'—T—m—% XCr= sch
Dry Test Meter VMsw =17.65 xVm TTm T 460 = sct
/ n : n
RunNo: [ @240 H.0 Py: 0.2 Hg
Wet Test Meter Cs: L 0D , Contro[ Module Vacuum: ° "Hg
Wet Test Meter - Dry Gas Meter
Meter - Meter Tm
Time Reading In  Pm Reading Inlet Outlet Pm
End A1 jeisz Clop  Abugo  I6E%Y @ oop 230 4o w0
Start 98 sow 61 °F ~Vesno WIS 7a°F 72 Y42 {0
ay & masted® O9F, ATHO.  558F 7] . Y0HO.,
cf” =V, ' v
PD + "q\'(a .
Wet TestMeter VMss =17.65 x _[0.JSZ = 186 x 40w o= ilLT  sof
¢1  +460 ,
. o - . 1o -
- ' 7 3V-zﬁ 13.6 = IDS(’
Dry Gas Meter VMsu =17.65 x_ /0.52S 7 5780 ) scf
I Wet Test Meter VMt etz =«
Calibration Factor (Cyq) = Cyq= et =/ @7
(Cao) Dry Gas Meter VMsta “ 0.549

QA/QC Check

Completeness __ - Legibility _.~ Accuracy Specifications < Reasonableness =~

Checked by: /i, _

C-11

10-274B

Version 1
5 January, 2009
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LM-2010-031118

AIMERD

Digital Temperature Indicator No. L‘/‘i"

Calibratioh‘Data

Dafei 5-15- 1

Reference Thermometer No. Z — TI

Ambient Air 139

Ice Bath - acl
‘Boiling Water 714
Oven 25D B12-

Oven >0¢ 82!/

Oven 35¢ 3‘32 ,

~ Oven ‘3‘75»" pS0
Meter Adjusted'?

Reference

Thermometer - 7

QE)

6L

33 o

23

- 24%

_20B

=0

Calibrator /4- /ﬂ/‘)b/

NO

DTI
-
66 —
25 -
_aYy —
gV
309 v
47
371 <«
Y

Ofﬁce: _Ll\er!‘y H;“: /UT

QA/QC Check

Completeness _~ Legibility =~ - Accuracy .~ Specifications

Checked by: /o 2

C-13

+— Reasonableness &

10-274B

Version 3
1 March 2008



LM-2010-031119

ANERQ

Dry Gas Meter Calibration

Dry Gas Meter Number __TZ-¢

Date:

AH

(HH O)

0.50
1.00
1.50
2.00
3.00
4.00

Average

Adjustment Required: Yes

Calibrator: Ql,o_ M

Office:

QA/QC Check

Completeness _.~~ Legibility e Accuracy S Specifications +~~ Reasonableness

Checked by: /Z_/

Y-p-to

Cuq
] 001, v
_teay ”
l-oul s
0.44%
0.%2/
0.4493

l.oao/

. e
Variation: + 0..e%¢" %
- 0.70/%

No v/

1277448

Version 2
5 January 2009




~AMETO

LM-2010-031120

ENVIRONMETTAL

DRY GAS METER CALIBRATION

Meter Number:  T2-Y . Wet Test Meter No 2
Date: __ '4_ -14-10 Calibrator: K- Weilig s
| , B - |
Wet Test Meter VMsa =17.65 xVm o+ 460 XCr= scfm
) Po + 12
Dry Test Meter VMsu =17.65 xVam —T—TZE% = scfm
Wet Test Meter Cs:  0.95€ ‘Control Module Vacuum:J -© _"Hg
Wet Test Meter - Dry Gas Meter | :
Meter : Mete Tm
Time Reading In  Pm Reading Inlet Outlet Pm-
End )Kioi S"lqo . q; oF ."I'QO “HZO 320',5'?‘7 ?(e OF'}l OF ©.80 uH O
Start broe  Q.owc 33 OF "l «y,0 Sttoto 13 o FOoF o.50 “H,0
- Siide VP F3PF,, i<W ¢*HoO., g.07§/ cfe 237 Fa Yo0.50“H0.,
cf” =V, ’ : .

MY

A b0 ' : /
AW 19-4¢ 13.6 X Dc[cl(’ Ct= S."C\eel scfm

Wet Test Meter VMsww =17.65 x —_— J3  +460

/
=_Jo41  sefm

v/
Jcoe ¢

. . : O-So
. e 15.9¢ " 136
std =1/, -0 - -
Dry Gas Meter VM w =17.65 x_S-01§ =1 7460
N Wet TestMeter VMsw 0 4
Calibration Factor (Cgq) = Cyog=
(Cag) Dry Gas Meter VMsu« % SioY

QA/QC Check

Completeness Legnbnhty/@écpuracy +_ Specifications _~~_ Reasonableness v

Checked by: / < _

10-274B

C-15

VelrA74B

5 January, 2009
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FAMERO

ENVIRONMETTAL

DRY GAS METER CALIBRATION |

Meter Number: T2-4
Date: 4 -19-10

~ Pm
. Po *138
Wet Test Meter VMsu =1765 XVm ——=2 XCi= _ scfm
Tm + 460
. P+ 12:!! |
Dry Test Meter VMsww =17.65 me- Tara60 scfm
RunNo:__ [ € 100 "H,0 Py: 26.4 "Hg

Wet Test Meter C;:  0-914§

Wet Test Meter -
Meter :
Time Reading In Pnm

End fio J.luo
Start ¢:6¢  0-000

3 oF 7T o IISES
I3 OF " 2-°¢ ¢, 3463 1S 9F#I°F /90 “H,0

Wet Test Meter No:_ ¢
Calibrator: R0ty >

-Control Module Vacuum: 5-9 "Hg

Dry Gas Meter | » .

Mete Tm
Reading Inlet Outlet Pn

EZs oF woF j.oo “H,0

cauo” OF 23 Fuw 280" H0u 5137 o IS Fu, (007 “H 0.,

et =v,
- 700 '
_ - - 799¢ Y136 5
Wet TestMeter VMsu =17.65 x 3 -10 X04948 cr=_ S.0k9  sefm
—— 3l  +460 -
) ) . + j.-o0 J
: - 4.9¢
Dry Gas Meter VMss =17.65 x_ S-0'} I ":s - 4610&6 = S.030 scfm
, o e
L Wet Test Meter VMsw 5.o0%4 »
Calibration Factor (Cgq) = Cyo= — = lwa3
(Cag) Dry Gas Meter VMst “ 50%9

QA/QC Check

Completeness _~_ Legibility __»~~ Accuracy _— Specifications _~~ Reasonableness ~

Checkedby: jon 2

10-274B

Ves@a2748

5 January, 2009
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DRY GAS METER CALIBRATION |

Meter Number: _ T2-9 Wet Test Meter No:__ 2
Date: __ 4-(§-ts Calibrator:_ £ 40/ ({1
' . Po + 1?6
Wet Test Meter VMsta =17.65 xVm Tt 460 XCs= scfm
, , . P 1?6.
Dry Test Meter VMsiu =1765 XxVm T 7460 scfm
RunNo: )@ 1527 "m0 Py: 14.9¢ "Hg

Wet Test Meter CG;:  (0.949Y

‘Control Module Vacuum: 5-< "Hg

Wet Test Meter Dry Gas Meter :
Meter Mete Tm
Time Reading In Pm Reading Inlet Outlet Pm
End 's,'uo iO. ‘1; . -:)3 OF T - Z-So “Hzo 3‘-,1- 30‘ ] xo OF ’}YOF '_‘)’a “H2O
Start 0.8  0.000 13 oF “7.80 *H,0 JBLLLE  ATF oW oF 150 “H,0
7 Y0 S oo
e =V, (0,125 oft T3 TE MO fo0p3” oF FF F _”0 H20.
G+l S
R A 13.6 G -, .
= (4.1 . D. = ,f’(l
Wet Test Meter VMsu =17.65 x =3 a0 X Cr=_9-9¢4 scim
. A - [.Se
S Thhe t L
Dry Gas Meter VMsu =17.65 x_19-033 : 136 - 4.95G  scim
. B 1Y +460 E—
I Wet Test Meter Wm 4.94Y
Calibration Factor (Cgg) = = = [l.vd/
@ ) (Cag) Dry Gas Meter VMsw “ 4.9¢5,

QA/QC Check
Completeness _.~ Legibility __+~ Accuracy

Checked by: / S— g

‘-/Speciﬁcations 7 Reasonableness =

10-274B

C-17 Velidnd74B

5 January, 2009
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ADEQ

DRY GAS METER CALIBRATION |

Meter Number: Te-Y : Wet Test Meter No ;. &
Date: t-19- o Calibrator: ? Wil ey
Py + Pm '

‘ =17.65 136 =
Wet Test Meter VMsi 17.657 XVm Tt 460 VX Cr . scfm

| o CPeep
Dry Test Meter VMsis =17.65 me. m =_ scfm
RunNo:_ 1 @ 2.00”  "H,0 Py 2q3-9¢ "Hg
Wet Test Meter Cy:  0.97€ ‘Control Module Vacuum: $-2 "Hg
Wet Test Meter - Dry Gas Meter ~ .
Meter : Mete Tm
Time Reading ITn Pm Reading Inlet Outlet Pm

WSI 04S¢ 33 opT3de w0 3% ST o Jeop 700 “H0
©- 000 43 °F “31e H,Q I93-089 VY oF3SoF T-so *H,0
w,.gc‘/CfA ?3“6Fm‘3.§{"H20m [0."(,'/ ch '_}g/ °F. 'Z-aé/"Hzom

-%.10 J

_ I ST o
Wet TestMeter VMss =17.65 x _i0-15¢ zﬁ}; +461§-§ X 0,99 cr=_“4:4%3  sofm

End
Start D:e®

cf* =V,

2-6Q

| . o g L P
Dry Gas Meter VMsu =17.65 x _19:){y }_'8“ et = 95T scm

' . ' /S
N Wet Test Meter VMsu ' 9.913
Calibration Factor (Cgq) = Cyo= = 0.99%
atibratio F (Cag) Dry Gas Meter VMsuw “ 94991

QA/QC Check ) .
Completeness v Legibility / Accuracy < Specifications v Reasonableness s

Checked by: E"

) 10-274B

C-18 vel3n274B

5 January, 2009
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NERR

(
RONMENTAL

DRY GAS METER CALIBRATION

Meter Number: V¢
Date: _4-14-¢o

Wet Test Meter VMsa =17.65 x Vm

Dry Test Meter VMeu =17.65 xVa —30 = oo

RunNo: 1 @ 309  "H,0
Wet Test Meter Cs:  6.99%

Wet Test Meter
Meter :
Time Reading In  Pnm

End oo 10:15@
Start 0%¢0  p.cca

Wet Test Meter No ;. (
Calibrator: R.id il i)

13.6 -
o460 X Cs scfm

Py + Po

Tm+460  —-

Pp: 29-4G ”Hg
-Control Module Vacuum: §-0 "Hg

Dry Gas Meter | » .

Mete T
Reading Inlet Outlet Pm

73 oF =330 “H,0 3(!3.(!11 58

2 )
73 °F "33 “H,0 353-89S §l oFFWF 3-¢0 “H,0

°oF 1¥of 3 *H,0

joaso” cft 33 F., “3:_'?5"H20m io-137 o §0v %Fu, 3-¢F“H0.,

cf* =V,
y ) v
Wet TestMeter VMsu =17.65 x (o5 €8% 136  y 66y o= G964 ooim
| | o ehe v
. ’ Gt 13.6 :
M =17. jo- ¢ _ = 9-9%v
Dry Gas eterVMsm 17.65 x G +460 scfm
Wet Test Meter VMs 6,656 o
Calibration Factor (Cqg)= Cag= ' =_b.94%
Dry Gas Meter VMsw 8.9
QA/QC Check
Completeness _v_Legibility . Accuracy _«_ Specifications +~_ Reasonableness +_
Checked by: /S /C/é/
10-274B
vel@2748

§ January, 2009
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AMERQ

DRY GAS METER CALIBRATION |

Meter Number: T0-4

Wet Test Meter No: 2

Date: 4-19-c0 Calibrator;_ R. LWiilig~s
o Po + 1‘:;m6
Wet Test Meter VMsta =17.65 XVm oy 460 XCr=__ scfm
. P 1?6
Dry Test Meter VMsis =17.65 XVm TTo+ 460 =_ scfm
Run No: [ €400 "H,0 Pp: 19-9% "Hg

Wet Test Meter C;:  0-49& -Control Module Vacuum: 3 -© "Hg

Wet Test Meter - Dry Gas Meter :
Meter Mete- : Tm
Time Reading In Pnm Reading Inlet Outlet Pm-

End Gl 10448 B oF."'/ff" “H,0 3?‘;"*4(‘. 8/9’ oF.W oF 4-oq “H,0
Start 9:90 _o.cos I3 °F “YF M0 3e4-@13 e oF7F oF Yoy *H,O

fA (0445 7P P %Fu YA " H0u 151767 S §1V Fus  Yo0” "HOu
cf” =Vq . ' ,

4F |
994 Y Ti3e . » L
Wet Test Meter VMsw =17.65 x J0.(9¥ C’q: " 4613-"3 X 0.99% cr= ‘*-‘f_l‘t scfm

. . - _ . + j 00 %
Dry Gas Meter VMsuw =17.65 x_[0-(19 25'“’ 136 _  9-94% scfm
, —_ ¢1  +460 —_—
Wet TestMeter VM Cq.a19 a
L et Test Meter VMsw .
Calibration Factor (Cag) = Cua = - 7.443
al (Cea) Dry Gas Meter VMstw 9 4.59% —_—

QA/QC Check )
Completeness v/ Legibility S Accuracy ‘/Speciﬁc_ations " Reasonableness e

Checked by: /2 ,/‘3'/0(

10-274B

C-20 VeitOr274B

§ January, 2009
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AMERQ

Digital Temperature Indicator No.

Date: Y-14-19

Reference Thermometer No. H-27-(

Media

Ambient Air
Ice Bath
Boiling Watér
- Oven

Oven

Oven

~ Oven

Meter Adjusted?

Time

§:3%
§ido

LS Ry

g5 -

ﬁ"od
g\
410

YES

Calibration Data

T2-9
Reference
Thermometer | DTI
Id rAnd
33 337
n it v
rAY zs5o v
3o 301 VO
35 IV
il 33 Y

NO

Calibrator i?‘!v ‘\D"Q’Q/

Office: _ Hossvo ~

QA/QC Check

Completeness o~ Legibility  Accuracy .~ Specifications .~ Reasonableness -~

Checked by: / 5~— ~/"§Qp

127488

Version 3
1 March 2008
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AMERO

ENVIRONMENTAL

BAROMETER CALIBRATION

Cherry Hill Office Only

Barometer No. H9- 2

Date: 5/2‘-{./10

Time: [1bHS

Barometric Pressure @ Philadelphia Airport @ 36 ft = 2e.24
- 0.036
Absolute Prestsure @ Philadelphia Airport = B 20t
- 0.014
Absolute Pressure @ METCO Cherry Hill @ 50 ft. = 3.9
Barometer Reading ' = 3.9
Variation ' = L. 0o

Barometer Adjusted? Yes No ¥

Calibrator /S ___ /g/d

QA/QC Check :
Completeness ___/ Legibility /Accuracy / Specifications / Reasonableness /

Checked by: f’/%w/
//

Version2 C-23 10-274B

25 February 2008
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Field Testing Data
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<l -~
Impinger Box No. 54-2>

- Water Weight Gain
Impinger 1 Final Weight Aso.4 Impinger 1 [qC ¥
Initial Weight Is7 ¢
Increase Impinger2 -~ _—2.x
Impinger 2 Final Weight 755 ’ Impinger 3 35
Initial Weight 737
Increase , Impinger 4 34
_ V, = .
Impinger 3 Final Weight éf’/'f-r"l gso, = - Impinger 5
Tnitial Weight Gso = V, =
Increase Impinger 6
Impinger 4 Final Weight _9¢so Impinger 7
Initial Weight 3:<=, {
Increase Total 2oi M L v,
Impinger 5 - Final Weight Po= %%t~ uco, = U3 v c.21a
Initial Weight Vo= B3y %0, = _ 4.~ 13119
‘Increase ' V,= dojy v %CO = 3~ 09 e
P = Oyo Vv %N, = 8IS S
Impinger 6 Final Weight A\gAP = _OM6L A = 22 (7
Initial Weight D, = oaye
Increase Ag/AP = 0O.C%2 T = Lo o
C= _Ox0 )
Impinger 7 - Final Weight : P,= ~O. ’72. /H,O v 2209~ "Hg
Initial Weight T, = 591 °R
Increase T, = LOX rox S °R
2 l- 7l \// \/ : R
Moisture Content: %M = 0217} M, = 01729 mw, = 3046 MW= 2175 v
Pm
136 vom | Flary /g
Vm,, = 17.65 Vm —T"mo_ = 17.65 x 3y 3wy Qﬁ,a_; 136 | _ 057 sem
K Tl 4460
Vi, = 0.0472 x Vw=00472 x _ 2o (.Y = Tsee Y g
B N I/,'
% Moisture = Vw, x 100 = T.506 x100=_2{.7 ~ ¢
Vmy, + Vw, G506 + 3 .aFy
. \/ ) 87
V, = 51238 x OF [V &o% x 0GEa = 213 pom ACEM: S PHEFS— B4, b7
27957 X 2510y V
) : _ y SCFM: 253 257
%l = 1,09x YXMW1 x Loy =022 4 2¢.
. 2 o/ A :
VERSION 1 D-3 10-274B

22 OCTOBER 2002
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LM-2010-031134

Impinger Box No, S4-2>- T02.%
Jc . - Water Weight Gain :
Impinger 1 . Final Weight A Impinger1  _(¥2.4
Initial Weight _Tlo4
Increase Impinger2 ©_F 13
impinger 2 rawign & 755 mpinger3_ %5
« Initial Weight T4 3 : ‘
" Incroase mpingerd 7.0
v, =
Impinger 3 FaWogt G558 g8« impingers
Initial Weight 2 R AS Vo=
Increase Impinger 6
Impinger 4  Final Weight _Je1d. S Impinger 7
Initial Weight deez.a o
Increase Total 2UC P =,
Impinger 5 . Final Weight p= 2791 7 %eo, = _(794 ~ <33
i Initial Weight Vo= 33751 ' %0, = _3J6_ v (.(sz
 Increase Vo= 2lc.7 v %00 = -
- : Po= O2 /- %N, = _Yao Vo2
Impinger 6 Final Weight AgAP = O.NicC  / A = 221t v
Initial Weight Y D, = czvo <
Increase Avg/AP = OC¥3 T = _Co
. G, = T 67 ko
Initial Weight T.= X5 7 < Sus” &R
Increase T.= 141 /°F coea R
Moisture Conlent . %M=MW=%1L/MW.=M w2799
P, .
Pb 386 : +OF2 BER NN
ded= 17.65 Vm T 260 = 17.65 x 33354 ar(?.ﬁ‘j 13.6 O.547 scfm
m ¥ |_ v 1 460
Vw, = 00472 x Vw=00472 x _2/C. 72 /‘3 205 Vg
% Moisture = Vw x 100 = /0. 209 X 100 = __2?_‘_7_3_\/ .
0. 205 .
iy I g srzss S
V, = 51238 x-&%¥2T / 6ol x O&F3 =5 pm Acm—}ﬂ-?s
. Vas. 4§ X 2992 ' 1‘(7 sc,c, /
| SCF: 254 g K6
‘%= 1039 x J2.FU o )2 / Q-
2o Xes X oo XA X o 2s% o %EA: -
ke 2475 e 16‘ 7 /
VERSION 1
22 OCTOBER 2002
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Impinger Box No. SR\

VERSION 1
22 OCTOBER 2002 D-18 - 10-274B

i Water Weight Gain
Impinger 1 Final Weight ! Gé"f, 7 Impinger 1 (G2.7
Initial Weight 466
Increase Impinger2 IO
Impinger 2 Final Weight Scob ' Impinger 3 -2.4
Initial Weight 559,5
Increase Impinger 4 91.Y
— . vV, =
Impinger 3 Final Weight 75,2 gso, = - Impinger 5
Initial Weight 727 V, =
Increase Impinger 6
Impinger 4 Final Weight Uy, = Impinger 7
Initial Weight 57285 '
Increase . Total dey oo v,
Impinger 5 - Final Weight - Po= 2952 v %00, = _i45 —
Initial Weight V, = Qter 31270 V0, = 2.1
Increase Vo= #©,.2 v %C0 = @2
Po= ©%92 ~ %N, = ¥1¥ .
Impinger 6 Final Weight - AvgAP =4-f>.~'1-:r‘r5: o425V A = 22169
Initial Weight D, = oz
Increase AgJAP = 0.¢.'7 J T, = Co g
Cp = CSXD{O \/
impinger 7 - Final Weight P= —C. 21 _'HO- 2750/ 'Hg
Initial Weight T=_%2 J°F SY1 . °R
Increase - T.= 49 - °F (o5 -/ °Rm
- 25590 / oP (A ‘/ J )
Moisture Content: UM = _2Z ~c M, = OFE T MW, = 30465 T yw IF =S 27
o .26\
P p T 12,,, 2. 276 +0%92 ge%fr s /
Vm,, = 17.65 Vm _T.j_é_g. = 17.65 X 4| 2992 13.6 _ oSt soim
m £7 +460] T o.son
Vw,,, = 0.0472 x Vw=00472 x ___2Oi.2 T4 g
. ) 2%.-39 /
% Moisture = Vw, x 100 = 9957 x 100 = _ 23-F2 5¢ ¢
: Vo + Woo 20001 SPPTPY + F07 2240 oo, 191 S
V, = 51238 x 0,172 Gog x 0X20 = FF3T pm ACEM: o492 ¢
3750 X FKeac 2 2%, 409 \/
O aaQ N SCFM: =F5s2—F ~+
%l = 1,039 x TOTFF<c [ = —‘iﬁ.tﬁf’/o _ .l
SHr X QD X .;99—‘1;{)( 2G50 X o550 ) 7 %EA: _ T
o e 2 %40
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LM-2010-031148

_ PRELIMINARY VELOCITY TRAVERSE DATA

AND
SAMPLING LOCATION DATA
Job Number _ 18- 314
JobName _C1¥g0 Stack Height ft
Samp jon FCCY Sampling Port Height Above Ground ft.
oo 87 2% 1 e 1535
Pott A Port B Port C Poit D Average
Port & Inside Diameter (in.) —_
Port & Wall Thickness (in) - - - — —
Inside Stack Diameter (in.)
Sampling Ports are ft. in. ( stack diameters) downstream from disturbance
(inlet, constriction, bend, expansion)
Sampling Ports are fi. in ( stack diameters) upstream from disturbance
(outlet, constriction, bend, expansion)
Distance from Distance from
Point Percent Ref. Point Ref. Point Port A Port B Port C Port D
Number Diameter {decimal in.) {fractional in.) APMTja APMTja APMTJja APTja
Y B — — i e el R e P B
g 30149, 4 e /ﬁ%g 027179 Ao 151 &
‘s op 171 ° lesi i 9 lognia S bapilie ©
’ k G 1f§ar?  |ogg #4519 loag k9O oz ilin s
“ Hg %51 1 i51- 10 Wy 1o sl ey v ©
| 5 0541 89-10 1054151 0 g5y ita71-5 G /97 <
Lz 05 iiy1 © A5 i 45 © ose if¥9 0 o STHD S
“ 8 I 11 I 11
9 ‘ 11 I 1 11 I
10 11 11 1 I
1 [ [ [ ] /]
12 11 I 11 1
13 [ /] /] { ]
1 11 1 I 1 [
15 11 1 I /A
e ‘ 11 I . 11
" 17 1 11 11 11
I 18 I 11 I /I
I 19 I I 11 I
2 11 I I .
21 1 11 I i
2 I I 11 I
2 I I [ I
24 ! ! ! I 1 [
Pitot Ture No. {4~ E -5 . Awngear O H2E

C,= 12 Lot Average AP" (Z(»,fo

re L5y 96 ﬁ meageT, [SC  oF
#0132 'Hpk . Average o 2553 degrees
A= 2T it D& VERSION 1

D-20 10-224BcToBER 2002
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APPENDIX E

Analytical Data
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METCO Environmental

Particulate Analysis Summary

Job Number /d-27 L/'

Job Name /7 7&;

Location Azw—\auf {,TZ—

LM-2010-031150

Date Analysis Completed _7//4 / /&
Unit Tested FCCY Wesf 594, 4

- / -
Run No. /- 2 3
Particulate on Filter (mg) 74,72 éﬁgﬁ? =77/ |28.1 N (03)s0]0
Particulate in Front Wash (mg)* /%, % 2,0 | 17,0
G — ;
MF (mg) T2 B 457 | FE e o
Particulate in Impinger #1 (mg)** ' / ’
MT (mg) ‘
KA
Analyst
* L.ess Acetone Residue
** | ess Ammonium Sulfate
E-2 10-274B



METCO Environmental
Particulate Analysis EPA Method 5 }7/7 2

LM-2010-031151

Job Number /ﬂ '7 7/ éf

Stack Filters

S
Location A € rropu ]L / <

JobName [/ / T¢2 Unit Tested !5(’ /7% é’ 5/0 Sf 46‘/
Desiccator Time In [580 /%8 [j&72 1/13jkos /Y

Desiccator Time Out 16ty TN Js720 7/ [I€3% 7)/ ¢

RunNo. ¢ FilterNo. £23L70Y

Filter & Particulate

+ Tare Weight (g)

Tare Weight (g)

Filter & Particulate (g) 4787 |4 FG56 F

Filter & Particulate Average (g) &, 4756
Initial Filter Weight (q)_d, ¥ 22 Y

Total Particulate (mg) 7 4,2

RunNo. 7}

Filter No. CEBWIP T Godw 7 5

Filter & Particulate
+ Tare Weight (g)

Tare Weight (g)

Filter & Particulate (g)

v g AU

J 9557 0,755

049 %o

Filter & Particulate Average (g) ﬁ, 7” ? |
Initial Filter Weight (g) _ &, $2J £

Total Particulate (mg) A g} 2\
RunNo. ™% Filter No. & F 80/ /0 >
Filter & Particulate
+ Tare Weight (g)
Tare Weight (g)
Fiter& Particulate (9) [ <. 4¥ 971 | S, 45/ [0, 4417
Filter & Particulate Average (g) &, 4-5/2
Initial Filter Weight (g)
Total Particulate (mg) #@_,
g
RunNo. 7/ 7 Filter No. ©88 Y77 N
Filter & Particulate '
+ Tare Weight (g) S rofo
Tare Weight (g) .
Filter & Particulate (g) o, %o/ ViR
Mettler AE240 Filter & Particulate Average (g) C”, .N;/ 4
Initial Filter Weight (g) _ /, %973 /
Total Particulate (mg) p
’ Analyst

E-3 10-274B



LM-2010-031152

METCO Environmental
Particulate Analysis EPA Method 5 38 /%292~

Job Number /d“ 27 91

JobName (/742

Front Wash

Location L{ Mcm’]; I L
Unit Tested /¢ 1/4/57/ STer

Desiccator Time In

[209 7/ l62° 7/13| 1445 T/1#

Desiccator Time Out |5/ 3 /1 [62¢ 21417 [ SI724

Run No. / Volume (ml) ] 7% .

Final Weight (g) [¢ 7 T]F31167,7/3¢6 1]467.7/3%

Initial Weight (g) (67,674 | /67,6746 |]67167%¢

Particulate Weight (g) 4,.0/971 J,d)79¢ 0. 0187
Particulate Average (mg) _@__
Less Acetone Blank (mg) __ 0, Y

Total Particulate (mg)| /¥ ,3 -~

RunNo. /- Volume (ml) %/

Final Weight (g) (63,9937 162,94 )7] J£ 3 742/

Initial Weight (g) (65,4474 [63,%12Y| /63,442y

Particulate Weight (g) daod)zl - pn Wy 0000
Particulate Average (mg) __ &.9<
Less Acetone Blank (mg) 4, 2

Total Particulate (mg)| ¢, |/

Run No. = . Volume (ml) /55

Final Weight (g) (36,0276 (36, 0265 i%¢6,026 ¢

Initial Weight (g) 1%&,21%3 136, ¢ /%7 i3¢,0/4> }

Particulate Weight (@) | /. 21| g 2122 " c,0)2 7

Particulate Average (mg) __ /4, 2

Less Acetone Blank (mg) ;73

Total Particulate (mg) )2, ﬁ e
Acetone Blank Volume (ml) /%7
Final Weight (g) [ 77,7138 177, 2735
Initial Weight (g) [77:2/321i77.2/ 72
Difference (g) 0009 €| - [)7/743 ¥
Mettler AE240 20 Average (mg) _/, 7
*mgll_2,72
* Note: If greater than 7.9 mg/l, use 7.9 mg/l. /E f’
Analyst

10-274B



Job Number _/ g =27 %

METCO Environmental

Particulate Analysis Summary

Date Analysis Completed Zf”’f« e ]; L L

LM-2010-031153

JobName (L T2 Unit Tested 7Y 557 7 = A7
Location
/ - /
Run No. / Z -3
Particulate on Filter (mg) 77 9| 43| =23, )
Particulate in Front Wash (mg)* 2/, 3 ’f; 3 s»g 7
MF (mg) /05,2 $%6 | 202
Particulate in Impinger #1 (mg)**
MT (mg)
o~
A Ve
Analyst
* Less Acetone Residue
** Less Ammonium Sulfate
- E-5

10-274B




Job Number /d 274

LM-2010-031154

METCO Environmental
Particulate Analysis EPA Method 5 }7/ 25

Stack Filters
Location L- s n 7L A

Job Name

ITL 0

Unit Tested F7/ YW ES P 772(*¢

Desiccator Time In

1922 []j2| /625 /1 ({32 2/

Desiccator Time Out

(670 713 [62C Z141163s 27/

RunNo. |

Filter No. CEZ i [0 ]

Filter & Particulate
+ Tare Weight (g)

Tare Weight (g)

Filter & Particulate (g)

Ji 82721 10,72 0,2 22

J, 5 52
9, 4293

2739 1~

Filter & Particulate Average (g)
Initial Filter Weight (g)

Total Particulate (mg)

Run No. i

Filter No. (- 23 Wi/ J 6

Filter & Particulate
+ Tare Weight (g)

Tare Weight (g)

Filter & Particulate (g)

J 5047 2,500 F

O Soz20

Filter' & Particulate Average (g) /. ?/ J 2’}' .
Initial Filter Weight (q) &F2F—F-2 7/¢)

Total Particulate (mg) g 9‘2 Ve
2
RunNo. O Filter No. ¢ 28 &' ]P8
Filter & Particulate
+ Tare Weight (g)
Tare Weight (g) L
Filter & Particulate (g) 9,960 v 55 ¥
) Filter & Particulate Average (g) J) "/‘5 5 ? 7
Initial Filter Weight (9) __Z, t 27275
Total Particulate (mg) 33 ]~
RunNo. [ /A Filter No. G5 8 ¥ /07
Filter & Particulate
+ Tare Weight (g)
Tare Weight (g)
Filter & Particulate (9)  [¢, 797 5¢ 10,2957
Mettler AE240 Filter & Particulate Average (g) éy ,"% 75 7
Initial Filter Weight (g) __£,3 7.5 1
;7 E/?’ Total Particulate (mg) 4 / e
’ Analyst

E-6 10-274B



' LM-2010-031155
METCO Environmental
Particulate Analysis EPA Method 53/97417%

Job Number

g~ 274

"

Job Name

Front Wash

Location A cm?/ , lm/-

Unit Tested F ¢ L/I VE?/ Slecf

Desiccator Time In

i 500 7/

16(5 71>

Desiccator Time Out

[530 _7/1%

(615 1707

Run No. [ Volume (ml) i/ 2-
Final Weight (g) (94 20 F 134,23/ ¢
Initial Weight (g) [29,7/72 /%1.319%
Particulate Weight (g) 001171 9,0/ 17
Particulate Average (mg) ] L5
Less Acetone Blank (mg) J
Total Particulate (mg)| [/, 7 |~
RunNo. 7 Volume (ml) __ &2
Final Weight (g) 139,152 |i29,753 4
Initial Weight (g) 12797521 /39,757])
Particulate Weight (g) 0.0833 | 0,0033% 4
Particulate Average (mg) "3, >
Less Acetone Blank (mg) j
_ Total Particulate (mg) 717 )
Run No. 3 - Volume (ml) /4%
Final Weight (g) I55,261%] 155,26 1%
Initial Weight (g) i55,257 41155 257/
Particulate Weight (g) §d 002 D,070%7.
Particulate Average (mg) ﬂ_ﬁ
Less Acetone Blank (mg) g
Total Particulate (mg) 17': 2
Acetone Blank Volume (ml) _| %7
Final Weight (g) [65,74719 (45 78Z0
Initial Weight (g) 168%,73901/¢5, 7822
Difference (g) V4 V
Mettler AE246" 2/ Average (mg) _Q_____
* mgl/l
* Note: If greater than 7.9 mg/l, use 7.9 mg/l. W E A
Analyst

10-274B
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10-274B

(, a5 mitia| Stack Fui“r Weights
2 i ""'i 88mm Series
Dessicator ) Analyst e
IN  Date/ Time Joiloq Bi-ai / JJé/LCz / & ~13% /
OUT  Date/ Time T / / / /
1 10.4245| 04445 | O 45 1 0.44¢2 | 04202 0. 89 | 0.742% 04233]0.
2 | 044904949 | 0 46 | 0.4£040| 04240 0. 90 1 0.4/74 0.4/ 7¢|0.
3 10. 4204 0. 42643| 0 47 | 0. #25F 0.42:%7 0. 91 1 0. 42000 082621 0.
4 10.42)5 | 0.42/4 10 % [0.4537 | 0.3 0. 92 | 04525 0.4232]0.
5 10.42730.42 73] 0 D1 [0.4227,0.92/70. 93 | 0.4427|0.7227] 0.
6 |0.4/9% 10.4/97]0. 150 1 0. #22#| 0.2 24 0. 94 104445/ 0.4/6¢] 0.
7 10.4224] 0. 4224] 0. |5110.4/9310.4; 92 0. 95 | 0.42574 0.9253] 0.
8 10.4234|0.4240|0 152 | 0424¢ | 04247 O. 9 0.4 7%104/97]0.
9 [0. %2209 0. 4997 0 21 53| 0.4#22.4] 0. 4227 0. o 97 | 0.4257 | 04349 0.
101 0.42/5 | 0.4427571 0 54 1 0.4495 | 0.4/94 | 0. 0| 98 | 0.4243] 0.4243] 0.
ot 111 0.4905|0.42451 0 2155 10.42¢7| 0.4463| 0. 199 | 0.4457| 04253 | 0.
§ 1210.423910.4237 0 3 36 | 0.42/9 | 0.42/9| 0. 100 | 0.4 72| 0..4#/9¢ | Q.
X[ 13]0.425,| 0.4945] 0 T 57 [ 0.4905 | 0. /224 0. x| 17 0.440431 0.#2.43] 0.
1410.429%1 0.4297| 0 R[98 0. 4284 0.4284| O. 1102 | 042220 0.423/ | O.
~15[0.4245] 0. #2644 0 159 [0.4207] 0.4207] 0. 1103 0,757 0.423§ | 0.
N6 0. 4/95] 04475 | 0 60 | 0.4£209| 0.4203| 0. 197 | 04240 | 04224] 0.
8117104239 04432 0 161710.4/8¢ | 0.4/84] 0. RS 0420 F | 0420, | O.
1810.#28/10.425p |0 o 62 1 0. 42/24] 0.42/0] 0. 196710.4/65 0.4/6] | 0.
191 0.4254] 0. 42544 O 2 63 | 0. 4254 0.42,5%#| 0. 71 0.4/236] 0.493, | 0.
20 | 0. 4203 | 0. 4202 O | 64 | 0.4#229| 0.4227 0. 108 | 0.49.29| 0.422:4| 0.
211042744 0. 22/3] 0 ~165[042/9]0.42/%] 0. 109 | 0.42/57 0.42/3] 0.
22 | 0.4270| 0.42/9] 0 %186 1048710.4/57| 0. 1101 0.4//99/04/99| 0.
Q1221 0.4284] 0.4253| 0 ~1 67 | 0.420% | 0.4203] 0. 3 1111 0.4792 | 0.419¢ | O.
X124 10.44/79 0.42) 70 68 | 0.4/98 | 0.4/ 9%| 0. 81112 | 04277 10.42// | 0.
x[25]0.2277[0.4241 |0 69 | 0. 4207 0.42p¢ | 0. N8 0.422/5] 0.42/4] 0.
261 0.4236] 0.4237| 0 70 | 0.#/¢#1 0. %443 0. D14 0.4/ 74| 0. % 97] 0.
N 27 | 04274] 0.429+] 0. 7110.4/36| 0.443, O. Y115 10.4/9310.4/93] 0.
328 | 0.4435 0.425¢ | 0. 7210.4/79|0.4/77] 0. 16 1 0.4/7 0.4/ 0.
29 | 04272 0.4272| 0 J10.492.1] 0.4/ 7| 0. 17 1 0.422¢| 0.4224] 0.
30 | 0.428 2| 0.4282] 0 24| 0.4230]0.4229) 0. 118 | 0.42/4 | 0.42/3| 0.
3110.42/7 | 0424 |0 ¥ | 0.4225] 0.4226| 0. M9 1 0.42;¢ | 0.42/¢) 0.
32 | 0.4298| 0.4238] 0 76 | 0.4/57 | 0. 4/57) 0. 1120 | 044234 0423/ | 0.
3310.426¢] 0. Z2¢( 0 7710.4/72]0.4/72 0. 1121 | 0.4/% | 0.44/9¢) .
3410.44/8] 0.£2/7|0 N78 1 0.#237] 0.4£236) 0. N1122 | 0.4/53 1 0.4/52 | 0.
35]0.42¢8| 02248 0 S|79 | 0.4237] 0.£357 0. Y1123 104443 | 0. %442 0.
36 [ 0.42¢0] 0.4259] 0 ) 80 | 0.4£223] 0.4224] 0. K124 [ 0.4%,7 | 0.94/8 0.
37 | 0.423] | 0.4229| 0 811 0.4/ 85| 0.448¢] 0. $1 125 [ 0. 47| 0994 0.
38| 0.429| 0.424p1 0 NI 82| 0.4/ #9 0.4/ 75| 0. 126 | 0.4052/ | 0.44573] 0.
391 0.4259] 044355 | 0 S 831 0.42230)] 0.42:30) 0. § 127 1 0.4272) 0.4£27] | O.
4010.4/9 | 0.#/95] 0 84 10.42.33] 0.423f | 0. 3 128 | 0. %3¢ | 0. #30¢] 0.
41 10.4279] 04270 85 10.4227 04226 0. |7/ 129 072735 0.4/273] 0.
421 0.423¢ | 0.%23¢| 0 86 | 0.44j/ 2 0.4/42] 0. K130 [0.5029] 0. %223] 0.
431 0.423%3| 04753 0 87 | 0.4243] 0.4243| 0. S| 13110455 0. 4253] 0.
441 0.4235] 0423510 88 | 0.42.33[ 04233 0. 132 [ 0.4,2.34 0.4237] 0.
E-8




LM-2010-031157

Initial Stack Filter Weights

| oats Yisho  cufa afis)re

Suyfz
FVLE V2N

/

iz

o

88mm_ Series
Degsicator Analyst 7)1
IN Date/ Time Vi2lio | / / /
OUT  Date/ Time ’ / / ] ]
ouf | ‘t/‘:’/ilﬁ

1 10.4204]0.42.03] 0 45 10.4923 | 04932 | 0. 89 10.4211 |0.49/0]0.

2 104223 (0.4222)0 46 10.4221 | 0.492 | 0. 90 |040,7 | 04p/¢ | 0.

3 1042/7 04246 |0 4710.4239 | 0.442.37| 0. 91 10.393/ | 0.39.3/] 0.

4 10.442.1 0.4242]0 8 10.4/69| 0.4/, 2] 0. 92 10.39¢2| 039,/ 0.

5 1 0.4257 | 0.05¢ |0 N 290.422710.492810.00% | 93 |0.3777/0.9977] 0.

6 10.#237|0.4238|0 ¥ 50| 0.4/80]0.4/80] 0. N9 10.3937]03227]0.

" 1042/71042/6 0 N °110.#272 0.4272] 0. 4> [0.3974 103925 | 0.

8 10427/ 10.4276|0 O2N0.4/55# 0. 4/54] 0. 1y, v | 96 0.4000 | 0. 4p006| 0.

9 104450 [0.4250]|0 0. 4229 0. 4229 0. o ¥ 97 10.3959 0.39419, 0.

10104£227|0.4227| 0 F41 0. 4/84| 0. 4#/8%| 0.« % 10374910327 | 0.

111 0.4205]0.44205] 0 3\5’5\ 0.4/23|0. 4723/ 0. « L 0.4002 1 0.400 3| 0.

12104223]|0.422/|0 8138 0.4243] 0.42243(0. < | [pe 0.39570.995j | O.
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Shappley, Ned

LM
Page 1 o

f2101 0-031161

From: Romans, Trevor

Sent: Thursday, August 05, 2010 4:43 PM

To: Shappley, Ned
Subject: FW: Coke Burn Rates

From: Hutcherson, Mike

Sent: Thursday, August 05, 2010 4:11 PM
To: Romans, Trevor

Subject: FW: Coke Burn Rates

CITGO Coke burn rates

Mike Hutcherson

Director of Field Operations
METCO Environmental
972-931-7127 phone
972-931-8398 fax
www.metcoenv.com

From: Case, Paul [mailto:pcase@citgo.com]

Sent: Thursday, August 05, 2010 4:09 PM
To: Hutcherson, Mike

Cc: Cordina, Matt; Klickman, Matt; Case, Paul

Subject: Coke Burn Rates

Mike, here are the coke burn rates for the time period specified

Run Start End coke burn rate (Ib/hr)

1 | 6/30/2010 19:08 | 6/30/2010 20:34 61,869.6
2 7/1/2010 12:08 | 7/1/2010 13:46 61,222.4
3 7/1/2010 15:00 | 7/1/2010 16:36 60,881.3

Paul Case

FCC Unit Operations Process Engineer

630-257-4359

8/9/2010 F-2
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AERR

ROBERT M. PATTERSON; President

Education B. S. 1983, Central Michigan University; Mt. Pleasant, Michigan,
in Geology and Earth Science-Meteorology.

Professional Attended a two-day short course, "Performing and Observing
Training - Source Sampling” in Dallas, Texas.
Courses

Attended a one-day short course on basic supervision.

Attended a four-week management course presented by the
American Management Association, 1991-1992.

Certification Certified Visible Emissions Evaluator
Certified Cabot Full-Face Respirator Fit Tester

Professional Source Evaluation Society

Memberships American Management Association

Technical Participated in the sampling of over 1,000 sources, including
Experience several of which were sampled simultaneously using more

than one sampling train. Thoroughly trained in all EPA testing
procedures, 1986-present.

Over nineteen years experience with EPA and Texas Air Control
Board methods of sampling - both stationary sources and ambient
air. CFR, Title 40, Chapter |, Part 60, EPA Methods 1 through
25, and 101 through 110. Performance Specifications 1 through
5. CFR, Title 40, Chapter |, Part 50, Appendix A through F.
"Sampling Procedures Manual, Texas Air Control Board, January
1983." Parts 1-1 through 14-6, Appendix B through Appendix M.

Experienced with sampling Method 0010, Modified Method 5
Sampling Train; Method 0030, Volatile Organic Sampling Train;
and various EPA and "Site Specific" multiple metal and acid
gas sampling trains.

(continued)
H-2 10-274B
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PATTERSON, Rob (cont'd)

Technical

Experience
(cont'd)

Over twenty one years experience with EPA and Texas Air
Control Board methods of analysis of both stationary and
ambient air samples. Particulate matter, SO3, SO,, H,SOy,
NO,, CO, CO,, O,, H,S, F, TRS, HCI, Cl,, NH3, VOC, C4-C5,

“and other organics. Both laboratory and on-site analyses
~ were performed.

Experienced in the sampling and analysis of commercial
calibration gas cylinders for sulfur dioxide, oxides of nitrogen,
carbon dioxide, oxygen, carbon monoxide, and C4-C,
hydrocarbons.

Thoroughly trained in the operation and routine maintenance
of the following:

MSA LIRA Model 202S Infrared Analyzer
Analytical Instrument Development, Inc.
Model 340A Calibration System
Shimadzu GC-Mini 2 Gas Chromatograph

e Thermo Environmental Model 10AR Oxides of
Nitrogen Analyzer
Thermo Oxygen Analyzer
Teledyne Model 326 Oxygen Analyzer
Thermo Environmental Model 48 Carbon Monoxide
Analyzer :

e Thermo Environmental Model 40 Sulfur Dioxide
Analyzer
Ratfisch Model RS 100 Total Hydrocarbon Analyzer
Western Research Model 721AT Sulfur Dioxide
Analyzer
Horiba Model PIR 2000 Carbon Dioxide Analyzer
Ratfisch Model RS 55 Total Hydrocarbon Analyzer
J.U.M. Model VE-7 Total Hydrocarbon Analyzer

H-3 10-274B
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JAMES R. MONFRIES:; Senior Quality Assurance Manager
Education B. S. 1975, University of Texas at Arlington; Arlington, Texas,
in Biology with a minor in Chemistry.

Graduate work at the University of Texas at Dallas in the
Environmental Science Department.

Professional - Attended a two-day short course, "Performing and Observing
Training Source Sampling" in Dallas, Texas, July 1976.

Courses

Certification Qualified Individual (Groups I, 11, Ill, and IV)

Certified Visible Emissions Evaluator

Professional Air and Waste Management Association

Memberships Source Evaluation Society - Past President

Technical " Participated in the sampling of over 700 sources, serving in the
Experience supervisory capacity on over 500 sources. Many of the sources

were sampled simultaneously using more than one sampling
train at several points in the flue gas stream, 1976-present.

Also supervised several ambient air monitoring studies, including

a permanent five-station high volume air sampling network in South
Texas, a permanent four-station high volume air sampling network
in Pennsylvania, and a permanent seven-station sulfur dioxide
sampling network in East Texas.

Was Quality Assurance Manager for several ambient air
monitoring studies; including a four-station high volume air
sampling network for TSP and PM10 in Midlothian, Texas;

a single-station high volume air sampling network for PM10 in
South Texas, a two-station high volume air sampling network
for TSP in Wichita Falls, Texas, and a four-station continuous
air sampling network for TSP and PM10 in Jewett, Texas using
Thermo Andersen FH 62 C14 Beta Gauge Dust Monitors.

Y_:lontinued)
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MONFRIES, James (cont'd)

Thirty years experience with EPA and Texas Commission on
Environmental Quality methods of analysis of both source and
ambient air samples for particulates, SO, SOs3, H2SO4, H2S,
HCI, Cl,, NO,, Hydrocarbons, and TRS.

Experienced in the analysis of commercial calibration gas
cylinders for sulfur dioxide and oxides of nitrogen.

Experienced with VOST and Modified Method 5 Sampling
. Procedures.

Thoroughly trained in the operation and routine maintenance
of the following:

Lear Siegler, Inc. SM800 Stack Gas Monitor

Du Pont Model 460/1 Photometric Analyzer System

Lear Siegler, Inc. SM1000 Ambient SO, Monitor
Calibrated Instruments Uitragas SO, Monitor

Meloy 285E SO, Analyzer

Meloy SA-700 Fluorescent SO, Analyzer

MSA LIRA Model 202S Infrared Analyzer

Analytical Instrument Development, Inc.

Model 340A Calibration System

Shimadzu GC-Mini 2 Gas Chromatograph

Thermo Environmental Model 10S NOx Analyzer
Thermo Oxygen Analyzer 4

Teledyne Model 326 Oxygen Analyzer

Thermo Environmental Model 48 Carbon Monoxide Analyzer
Thermo Environmental Model 40 Sulfur Dioxide Analyzer
Ratfisch Model RS 103 Total Hydrocarbon Analyzer
Western Research Model 721AT Sulfur Dioxide Analyzer
Horiba Model PIR 2000 Carbon Dioxide Analyzer
Ratfisch Model RS 55 Total Hydrocarbon Analyzer
J.U.M. Model VE-7 Total Hydrocarbon Analyzer

Thermo Andersen Model FH 62 C14 Dust Monitor

H-5 10-274B
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JOHN CUTAIA; Project Supervisor
Education Over ten (10) years of experience using Methods 1, 2, 3, 4, 5,
6,7,9, 10, 11, 24, 29, 201A.

Analyzers used: Thermo 43A, 51, 48C, 42C, Servomex 1400,
1400C; Fuj. 3300, Horiba VIA-510, Western 721, Rosemont

- 951A
Technical
Experience Participated in the sampling of over 150 sources, including

several of which were sampled simultaneously using more
than one sampling train.

Thoroughly trained in all EPA testing procedures, 2005-present.

H-6 10-274B
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KYLE GILBERT:; Environmental Scientist |1l

Education B. S. in Biology, August 2007; Stephen F. Austin State University,
Nacogdoches, Texas.

Technical
Experience ~ Participated in the sampling of over 100 sources, including
several of which were sampled simultaneously using more

than one sampling train.

Thoroughly trained in all EPA testing procedures, 2007-present.

H-7 10-274B
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SAMUEL A. MORRIS; Environmental Scientist |l

Education B.S. (Biological Sciences) May 2007, Louisiana State University;
Baton Rouge, Louisiana.

Technical Participated in the sampling of over 50 sources, including
Experience - several of which were sampled simultaneously using more

than one sampling train.

Thoroughly trained in all EPA testing procedures, 2008-present.
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WILLIAM W. STARKEY; Environmental Scientist Il

Education

Technical
Experience

Computer Science, May 2003 — Albany, Louisiana.
1-1/2 years of testing experience

- Participated in the sampling of over 50 sources, including several
of which were sampled simultaneously using more than one

sampling train.

Thoroughly trained in all EPA testing procedures, 2007-present.

H-9
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BIPPERT, Landon; Environmental Scientist |

Education Bio Environmental Science, December 2008; Texas A&M
University, College Station, Texas.

Technical
Experience Participated in the sampling of over 25 sources, including
- several of which were sampled simultaneously using more

than one sampling train.

Thoroughly trained in all EPA testing procedures, 2009-present.

H-10
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